Objective: To investigate the quality and reliability of websites providing information about lingual orthodontics in Turkish.
INTRODUCTION
The internet is a source of information that is increasingly used by both health professionals and patients (1) . According to statistics released by the Turkish Statistical Institute, in 2016, 54.9% of individuals in the 16-74 age group have been using computers, and 61.2% the internet. In the first 3 months of 2016, internet users used it predominantly (82.4%) for creating profiles on social media, sending messages, and sharing photos. These tasks were closely followed by watching videos (74.5%); reading online news, newspapers, or magazines (69.5%); searching for health-related information (65.9%); searching for information about goods and services (65.5%); and listening to music (63.7%). The percentage of internet users surfing almost every day or at least once a week was 94.9% (2) . The search for health-related information was reported to be 94.9% among regular users by Demirel et al. (3) . According to the results of their research, the internet is preferred because it is an easy, cheap, and fast way of accessing information; 30.4% of internet users make their health-related decisions based on the internet; and they also use this information to communicate with their physicians. lated information, validation tools were developed that can assess various properties of internet sites (4) (5) (6) . Quality Criteria for Consumer Health Information (DISCERN), Journal of American Medical Association (JAMA) benchmarks, LIDA (Minervalidation Inc.), Health on the Net Code of Conduct (HONCode) are some of those. Up to now, the number of studies on internet-based information on orthodontics has been limited (7) (8) (9) (10) (11) . Measurement tools, search engines, and keywords used in these studies vary.
The increase in the number of adults opting for orthodontic treatment can be traced back to various factors, such as the increase in aesthetic awareness, improved appearance of fixed orthodontic devices, and increased social acceptance of fixed orthodontic devices (12, 13) . Lingual orthodontic treatment usually is preferred by adult patients with high aesthetic expectations. As treatment mechanics continue to develop, the interest in this field continues to increase, although only slowly, due to its technical difficulties and high cost (14, 15) . Because of patients increasing demand of lingual orthodontics, and because, to our knowledge, there are no studies about internet information on lingual orthodontics, the purpose of this study is to evaluate the quality of information on lingual orthodontics on the internet using DISCERN and JAMA scales.
METHODS
An internet search was conducted on March 6 th , 2017, using popular search engines in Turkey: Google TM (www.google. com), bing TM (www.bing.com), YAHOO! ® (www.yahoo.com), and Yandex ® (www.yandex.com) (16). The terms "lingual ortodonti" (lingual orthodontics), "görünmeyen braketler" (invisible braces), and "görünmeyen teller" (invisible wires) were used as keywords, because these were phrases most often used by patients in our experience. The top 10 websites for each keyword and search engine were evaluated. Scientific articles and orthodontic product websites were not included. After excluding duplicates and irrelevant websites (Figure 1 ), the remaining 58 websites were scored by a single examiner (HKO-orthodontist). The websites included in the study were evaluated using the DISCERN tool and JAMA benchmarks. The website type, presentation type, the profession of the author, and target group were also recorded.
DISCERN Tool
The DISCERN tool was developed by Charnock et al. (17) for the health field in 1998 and has been translated into Turkish by Gök-doğan et al. (18) . DISCERN consists of 16 questions (graded 1-5) and three parts: reliability (Questions 1-8), quality information on treatment choices (Questions 9-15), and overall score (Question 16).
The DISCERN manual contains detailed information for each question, as well as instructions and examples to make the evaluation easy. According to this tool, considering the total average scores, websites were divided into 5 groups as follows: score between 16 and 26 is very poor, score between 27 and 38 is poor, score between 39 and 50 is fair, score between 51 and 62 is good, and score higher than 63 is excellent.
JAMA Benchmarks
The JAMA benchmarks were published as a suggestion for basic quality standards for internet information on health care by Silberg, Lundberg, and Musacchio in 1997 (19) . It evaluates four key features that must be clearly visible on a website: Authorship (Author): Writers and contributors should be informed about their linkages and subject qualifications.
Attribution:
References and references for all content should be clearly listed, and copyright information should be included.
Disclosure:
The potential conflict of interest arising out of the website's ownership, sponsorship, advertising, insurance liability, commercial financing, or support must be clearly and fully disclosed.
Currency:
The dates on which the content was uploaded and updated should be specified.
Care should be taken to ensure that each criterion is clearly stated when the assessment is made.
Statistical Analysis
Statistical data processing was performed using Microsoft Excel Version 2016 (MS Excel 2016). Descriptive analysis such as mean and frequency was calculated.
RESULTS
From the 120 websites found, 62 were excluded (41 duplicated, 21 irrelevant) (Figure 1 ). The authors of the remaining 58 sites were orthodontists (48%), dentists (5%), and non-disclosed authors (47%). The total DISCERN score of the 58 websites was poor (average score 28.9). No website has reached excellent, or good score. More than half of the websites were scored as poor, or very poor (64%) ( Table 1 ). According to presentation type, 91% of the websites were in text form, and 9% of the websites were in video form. According to website type, 74% of the websites were in the form of advertisement, and 26% of the websites were prepared for information purposes only (Table 2 ).
When using the keyword "görünmeyen teller" (invisible wires), two websites were explaining only aligner treatment, four websites were explaining lingual orthodontics, but the photos were about aligner treatment, and one website was explaining lingual orthodontics, but the video in the website was about buccal braces. When using "görünmeyen braketler" (invisible braces), one video-type website was about ceramic braces, and one website was explaining lingual orthodontics, but the photos were about aligner treatment. Table 3 shows how the websites performed for each question; it shows the average scores out of five. The question about "achieving the aims" (Question 2) scored highest; followed by the question about "clarity regarding the aims" (Question 1). The lowest scoring questions were "if no treatment was used" (Question 12) and "clarity regarding the sources of information used to compile the publication" (Question 4).
Assessment according to JAMA benchmarks revealed no website that met all JAMA benchmarks. The principle of disclosure was adhered to most frequently, while the principle of attribution was the most poorly adhered (Table 4) .
DISCUSSION
This is the first study to evaluate the quality of information related to lingual orthodontics in Turkish on the internet. This study has been designed in view of the fact that information about lingual orthodontics on the internet is likely to be inadequate or incorrect.
The top 10 websites were evaluated, considering that the keywords entered in each search engine came from a large number of internet sites, but the patients often look the first page (20) . The scope of the internet is very broad, and a search yields millions of results, but naturally, the user only displays some of them.
One-third of the websites were duplicated websites showing that different search engines and the three different keywords do not produce vastly different results. The keywords were chosen presuming what lay people might employ when searching the internet for lingual orthodontics. But results showed also other treatment options under the name of lingual orthodontics. This confusion might be because these keywords could also be preferred for ceramic braces or aligner treatment. Using the Google Trends application to determine keywords might help to get popular keywords used for search in Turkey and in the world. It might be argued that different keywords might have produced different results for the first 10 websites. The fact that one-sixth of the initial websites were irrelevant shows either that the keywords chosen did not pinpoint lingual orthodontic treatment alone, or that website providers did not bother with quality of the content.
Internet studies on orthodontics have reported that the quality of internet information is variable. Patel and Cobourne (7) used LIDA and FRES tools with the keyword "orthodontic extraction", and Google™ and YAHOO! ® search engines, and found that their reliability of the websites was inadequate. Parekh and Gill (8) used LIDA tool and GDC criteria for the keyword "orthodontic practice" and three different search engines (UK-based sites), and reported that websites generally do not comply with ethical rules and are not sufficiently reliable.
Verhoef et al. (9) used LIDA and FRES tools with the keywords "cleaning braces, brushing braces, oral hygiene and braces" and Google TM , YAHOO! ® , and bing TM search engines, and found that the quality was low. Patel and Cobourne (10) used DISCERN, LIDA, and GDC criteria with the keyword "orthodontic braces" using the Google™ search engine and stated that many websites do not comply with ethical rules, and the quality of information varies. McMorrow and Millett (11) used DISCERN, JAMA, FRES, LIDA, and HONCODE tools with the keyword "adult orthodontics" using Google™, YA-HOO! ® , and bing TM search engines, and reported that informative websites were limited and of fair quality. Our study showed that the information on the internet related to lingual orthodontics is poor, parallel to the above-mentioned studies.
In lingual orthodontics, customized lingual braces and wire systems like Incognito™ and Harmony ® , as well as fabricated lingual braces and wires, are used. Websites do not adequately describe and compare these treatment options.
When websites are being prepared, reference sources should be specified (attribution), and the date on which the information is uploaded and updated (currency) should be explicitly included on the website. According to JAMA benchmarks, the biggest shortcoming among websites were these two criteria. Only four of the websites met the criteria of reference, and two of them met the criteria of currency.
Sometimes different instruments can evaluate the same features. For example, DISCERN tool's 4th and 7th questions are parallel to the 2nd JAMA benchmark, and the 5th question is parallel to the 4th benchmark. However, JAMA is mainly evaluating the reliability of websites, whereas the DISCERN instrument is evaluating the quality of information, meaning reliability, and accuracy of content. Even in websites that met three benchmarks of JAMA in this research, DISCERN tool average score was low. For this reason, using more than one tool was considered to be useful for the objective evaluation of websites.
There are geographical and timewise limitations of research about the internet. Because the search was performed in the Turkish language, the research had validity only in this geography. Because the search was done in March 2017, new websites may have appeared, some may have been updated, or have been out of view. Another limitation is that only the top 10 websites for each keyword and search engine were evaluated, presuming this is the predominant behavior of the common internet user.
For this reason, it would be advisable to have conduct such research regularly by the relevant associations or organizations (e.g., Turkish Orthodontic Society [TOD]) and publish the results. Since TOD's page is not among the top 10 sites in the internet, it might be beneficial in TOD's and public interest to have prepared a web page with detailed and objective information on lingual orthodontics.
In order to provide quality health care services in the future, the knowledge of orthodontics needs to be improved continuously. Orthodontists should help patients get accurate and reliable information by directing them to evidence-based educational materials on the internet.
CONCLUSION
The quality of information on the internet related to lingual orthodontic treatment is poor. In the light of these results, patients should be cautious about trusting information on the internet on lingual orthodontics. Orthodontists should use these or similar tools as a guide, when creating an informative website.
Ethics Committee Approval: As the paper does not deal with humans or any material previously collected from humans, no ethical approval was taken. 
